Black raspberries inhibit N-nitrosomethylbenzylamine (NMBA)-induced angiogenesis in rat esophagus parallel to the suppression of COX-2 and iNOS.
Angiogenesis, the formation of new blood vessels, is critical to tumor growth and metastasis. Vascular endothelial growth factor (VEGF), an important angiogenic activator, is essential for angiogenesis. Our laboratory has used a rodent model of human esophageal squamous cell carcinoma (ESCC) to identify putative chemopreventive agents for this disease and determine their mechanisms of action. We reported that dietary black raspberry powder (BRB) inhibits N-nitrosomethylbenzylamine (NMBA)-induced tumor development in the rat esophagus by inhibiting the formation of DNA adducts and reducing the proliferation rate of preneoplastic cells. On a molecular level, BRB downregulates the expression of c-Jun, cyclooxygenase-2 (COX-2) and inducible nitric oxide synthase (iNOS). In this study we analyzed the effect of BRB on angiogenesis. VEGF expression was determined by real-time RT-PCR and immunohistochemical analysis of microvessel density (MVD). BRB significantly suppressed VEGF-C expression from a 2.38 (+/- 0.34)-fold increase in animals treated with NMBA alone to a 1.08 (+/- 0.22)-fold increase in animals treated with NMBA plus BRB (P < 0.005). The MVD of esophagus was decreased from 53.7 +/- 5.6 vessels/cm in animals treated with NMBA alone to 22.6 +/- 2.6 vessels/cm in animals treated with NMBA plus BRB (P < 0.0001). Our data also suggest that downregulation of VEGF is correlated with suppression of COX-2 (r2 = 0.86, P < 0.001) and iNOS (r2 = 0.81, P < 0.005). As high vascularity is a risk factor for metastasis and tumor recurrence, BRB may have cancer therapeutic effects in human esophageal cancer.